Thromboxane and prostacyclin changes during cardiopulmonary bypass with and without pulsatile flow.
Nonpulsatile cardiopulmonary bypass, in patients with coronary artery disease, produces a significant increase in thromboxane, a potent platelet aggregant and putative coronary vasoconstrictor. Pulsatile flow may decrease the incidence of perioperative infarction and the hormonal stress response to bypass. This study assessed the effect of pulsatile blood flow on plasma thromboxane and prostacyclin profiles during cardiopulmonary bypass by serial measurement of their stable metabolites, thromboxane B2 (TxB2) and 6-keto-prostaglandin F1 alpha (6-keto-PGF1 alpha). Two groups of eight patients each were studied before, during, and after cardiopulmonary bypass. Eight patients had routine (nonpulsatile) bypass and eight had pulsatile flow. In the nonpulsatile group, the TxB2 concentration significantly increased during bypass (65 +/- 39 to 1,224 +/- 306 pg/ml, p less than 0.01) and rapidly returned to control. Prostacyclin also rose (53 +/- 20 to 613 +/- 132 pg/ml, p less than 0.01). In the pulsatile group, TxB2 rose during bypass (53 +/- 18 to 693 +/- 130 pg/ml, p less than 0.01), but peak concentration was significantly lower than in the nonpulsatile group (1,224 +/- 306 versus 693 +/- 130 pg/ml, p less than 0.05). Prostacyclin rose sharply during cardiopulmonary bypass in the pulsatile group (53 +/- 22 to 1,033 +/- 136 pg/ml, p less than 0.01) and was higher than in the nonpulsatile group (1,033 +/- 136 versus 325 +/- 33 pg/ml, p less than 0.01). There were no intragroup differences of plasma hemoglobin, hematocrit, or platelet count. These data demonstrate that pulsatile flow significantly alters prostacyclin and thromboxane profiles during cardiopulmonary bypass and favors production of the coronary vasodilator and platelet disaggregant prostacyclin. This may be an important factor in some of the clinical advantages previously reported with this modality.